Objectives. To examine patterns of and factors associated with housing stability over time among people living with HIV (PLWH) experiencing homelessness with co-occurring substance use and mental health disorders enrolled in a patient-centered medical home (PCMH) intervention.
F
or people living with HIV (PLWH), housing status is one of the main determinants affecting HIV health outcomes. 1, 2 Engagement in care, 3 health outcomes (viral load and CD4), 4, 5 antiretroviral therapy adherence, 6 and quality of life measures 7 are all improved with housing stability. PLWH experiencing homelessness or unstable housing are more likely to frequent emergency departments, be hospitalized, and be uninsured. 6, 8 They are also less likely to receive treatment of substance use or psychiatric disorders, 9, 10 and, in general, people who are homeless and use drugs are at increased risk for nonfatal overdose 11 and early death. 12 Although we have seen improvements in HIV outcomes in the last few years and a reduction in disparities, PLWH with unstable housing continue to have poorer retention in care and viral suppression. 13 Moreover, factors associated with transitioning from homelessness to more stable housing include a reduction in alcohol and illicit drug use and improved mental health status. 7 Although there are indisputable benefits of housing stability on HIV and behavioral health outcomes, measures of housing stability vary. Most rely on dichotomous distinctions of the presence or absence of housing, or on a continuum from "no access to housing of reasonable quality (complete instability)" to "access to housing of reasonable quality in the absence of threats (complete stability)." 14(p965) , 15 Yet few studies have considered trajectories of unstable housing and homelessness among PLWH over time. 7 There is a need to capture these dynamic transitions, especially for persons who have been chronically homeless. Housing instability and transitioning in and out of care can lead to poor health, 16 inadequate health care utilization, and lower viral suppression rates. 7, 17 To address this gap in the literature, we examined the key correlates associated with moving along the housing continuum from homelessness or unstable housing to stable housing. We used a socioecological framework 18, 19 on a subsample of PLWH experiencing housing instability enrolled in a Health Resources and Services Administration (HRSA)-funded Special Projects of National Significance initiative. We hypothesized that certain individual, interpersonal, community, and structural factors affect housing stability over time. These factors include, for example, influences such as interpersonal violence, site location, income security, unmet health care needs, barriers to care, housing cost as a percentage of income, and insurance status. Our goal was to identify opportunities for policies and programs to support a pathway to stable housing for at-risk PLWH based on an intervention to create a patient-centered medical home to reduce barriers to care and improve HIV outcomes.
METHODS
We drew the sample used for this study from the HRSA initiative "Building a Medical Home for Multiply Diagnosed HIV-Positive Homeless Populations." We enrolled participants from 9 locations in urban and rural areas in the United States in the multisite evaluation from September 2013 to February 2017 with at least 12 months of follow-up. 20 Sites enrolled clients who were (1) 18 years of age or older; (2) HIV positive; (3) homeless or unstably housed according to US Department of Housing and Urban Development (HUD) definitions (literally homeless, unstably housed, or fleeing domestic violence); and (4) multiply diagnosed with a mental illness or substance use disorder. All sites were HRSA Ryan White recipients. The objective of this initiative was to develop a patient-centered medical home using care coordinators and navigators to coordinate housing, health, and behavioral services to meet complex client needs. 20 Sites collected data prospectively via interview and medical chart review at baseline and 6 and 12 months after enrollment. The interventions used by each of the 9 sites to house clients varied to adapt to the local setting. Common elements included the introduction of a patient navigator into the care team using intensive support services for housing, behavioral health, and HIV clinical services. More information about the multisite evaluation is available at https://hab.hrsa. gov/about-ryan-white-hivaids-program/ spns-homeless-populations.
Study Participants
A total of 909 PLWH were enrolled in the multisite evaluation; however, in this analysis we included only participants (n = 464) with complete interview data for housing status at each of the 3 time points. Those included in the analysis were slightly older, were Hispanic or Black, had a lower risk of illicit drug use, had fewer unmet service needs, and had fewer barriers to care than those with incomplete follow-up (details provided in Table A , available as a supplement to the online version of this article at http://www.ajph.org).
Outcome Measures
Our primary outcome measure was consistent housing status improvement. To obtain housing status, we coded the participants' reported primary place of residence in the past 6 or 12 months (depending on the interview time point) into 1 of the following 3 categories, in descending order of stability: We then examined the change in housing status for each participant across the 3 time points. On the basis of the combinations of housing status, we categorized participants into 1 of 4 groups. The first group included those who showed consistent housing improvement from baseline to 6 months to 12 months, defined as an improvement in housing status at each subsequent time point compared with the previous time point. The remaining groups included those who had the same housing status at all 3 time points, those whose housing status did not follow a linear improvement at each subsequent time point, and those whose housing status worsened continuously at each subsequent time point. Because of the small sample size in some of the housing pathway groups, we dichotomized the 4 housing status categories for our analyses into housing status improved consistently from baseline to 6 months to 12 months after enrollment versus no consistent housing improvement. Though dichotomized, this outcome measure still captures housing status trends over time as opposed to housing status at 1 given time point.
Covariates
Using interview and chart review data, we identified covariates at each level of Bronfenbrenner's socioecological model 18 21 depression measured as a continuous variable using the 10-item Center for Epidemiological Studies Depression Scale (CES-D), 22 and mental health diagnosis prior to enrollment (yes or no). We considered self-efficacy using 3 different continuous measures: self-efficacy getting information, self-efficacy getting help, and self-efficacy communicating with a physician. 23 We scored each measure of selfefficacy on a scale of 1 to 10, with 1 being "not confident at all" and 10 being "totally confident." We considered viral suppression, recorded from medical chart review, as a dichotomous variable (virally suppressed defined as < 200 copies per microgram vs not virally suppressed). We represented the interpersonal level by variables for trauma and social support. We defined trauma as any physical or sexual trauma ever (yes or no). We measured social support using an overall continuous summary score from a 5-item scale to examine types of support available in the past 4 weeks. 24 We scored each of the 5 items on a Likert scale ranging from 1 to 5, where 1 is "none" and 5 is "all of the time."
We represented the community level by variables for income security, unmet needs, and barriers to care. Income security encompassed employment status (not working, working, and disabled or retired), and we defined food insecurity as nothing or AJPH OPEN-THEMED RESEARCH barely anything to eat in the past 30 days (yes or no). Additional community-level variables included (1) the number of unmet needs, composed of 12 medical, transportation, legal, and social services needs reported by participants if they needed the service and were able to obtain it in the previous 6 months, and (2) the number of personal, provider, and structural barriers to care mentioned by the participant; both were summed scores.
Finally, we represented the structural level by insurance status, whether the participant was insured (yes or no), and housing affordability, a continuous macro-level measure of housing cost as a percentage of income 25 using the median housing cost for the closest metropolitan region available in the census data for each of the 9 sites.
Statistical Analysis
For descriptive purposes, we first looked at patterns of change in housing status from baseline to 6 months and 12 months after enrollment for each participant in the analysis. We calculated frequencies for the 4 housing change patterns as described in "Outcome Measures." We then calculated descriptive statistics, organized by level within the socioecological model and stratified by our primary outcome measure, consistent housing improvement. We employed a data reduction strategy to reduce the number of variables representing demographic, behavioral health (substance use and mental health), selfefficacy, and income security covariates in our final multivariable model that predicted our primary outcome, consistent housing improvement. To do this, we used unadjusted bivariate generalized estimating equations (GEE) mixed models with a compound symmetry working correlation matrix, clustering for site and predicting consistent housing improvement. Any variable within these groupings with P < .2 was included in the final, multivariable model. We decided a priori to force criminal justice history, viral suppression, social support, number of unmet needs prior to enrollment, number of barriers to care prior to enrollment, housing cost as a percentage of income, and insurance into the final model, if none of the variables were correlated with one another. We did this because of the importance of these variables in the HIV and homelessness literature and to ensure that we represented each level of the socioecological model in the final analysis. No pair of variables included in the multivariable regression model was highly correlated (r > 0.40). The final multivariable model used GEE with a compound symmetry correlation matrix to account for site clustering. We used SAS version 9.4 (SAS, Cary, NC) for all analyses.
RESULTS
Most of the participants were male (73%) and members of racial/ethnic minorities (77%); the mean period of homelessness was 6.2 years. Additionally, most were virally suppressed at baseline (52.8%) and had a mental health diagnosis prior to enrollment (80.3%; Table 1 ).
Across the sample, 198 participants (43%) experienced consistent housing improvement, 170 (37%) stayed the same, 76 (16%) varied, and 20 (4%) worsened continuously ( Figure 1 ). Those whose housing status improved consistently were homeless for an average of 5.2 years versus 6.9 years for those whose housing status did not improve consistently. Additionally, the group with improved housing status had a smaller percentage of individuals with a history of injection drug use (28% vs 40%). Between the 2 groups, there was little difference in monthly total housing costs as a percentage of household income (mean = 23%).
Data reduction for demographic, behavioral health, self-efficacy, and income security covariates resulted in race/ethnicity (P = .10), history of injection drug use (P = .05), mental health diagnosis (P = .07), employment status (P = .17), history of trauma (P = .04), and self-efficacy for getting information (P = .09) meeting the .20 criterion for inclusion in the final model (Table 1 ).
The final model for analysis included race/ ethnicity, injection drug use, mental health diagnosis, employment status, self-efficacy for obtaining information, social support, unmet needs, barriers to care, housing cost as a percentage of income, viral suppression status, history of trauma, and incarceration history (data available upon request). We included 379 participants in the model, of whom 159 showed consistent housing improvement and 220 did not. We removed insurance status from the model because it was correlated with housing cost as a percentage of income (r = -0.47).
In the final multivariable analysis, mental health diagnosis prior to enrollment (adjusted odds ratio [AOR] = 1.55; 95% confidence interval [CI] = 1.02, 2.35; P = .04) and history of trauma (AOR = 1.72; 95% CI = 1.22, 2.41; P = .006) were significantly associated with a greater likelihood of housing stability; recent injecting drug use (AOR = 0.41; 95% CI = 0.19, 0.90; P = .03) was associated with greater housing instability ( Table 2 ). Race/ ethnicity was inconclusive. The global P value for race/ethnicity was significant (P = .04), but pairwise comparisons for the individual categories did not show significant differences.
DISCUSSION
PLWH who are experiencing unstable housing and homelessness may face complex challenges on multiple levels affected by individual, interpersonal, community, and structural factors. We examined housing pathways for a distinct population of PLWH with co-occurring mental health and substance use disorders participating in an HRSA project designed to assess interventions to reduce barriers to care and improve HIV outcomes. We found that for our population with an average of 6.2 years of homelessness, 43% showed consistent housing improvement. Among this group with improved housing status, 51% achieved stable housing and the remainder moved from being homeless to temporarily housed.
Our findings mirror other studies in which there was not a linear trajectory for all participants, especially studies in which participants with injection drug use and mental health disorders had poorer outcomes. 7 In this analysis, we addressed all levels of the socioecological model developed by Bronfenbrenner 18 to ascertain covariates affecting housing trajectories for PLWH. We found that the factors independently associated with consistent long-term housing stability were mental health diagnosis prior to enrollment and history of trauma. Although these factors have commonly been associated Note. CES-D = Center for Epidemiological Studies Depression Scale 10-question survey. The sample size was n = 464.
a Consistent housing improvement defined as showing a betterment in housing status at each subsequent interview time point from baseline to 6 months to 12 months after enrollment.
with unstable housing, in our analysis they were predictive of continuous improvement in housing stability. Although we did not evaluate the multisite evaluation in this analysis, each included participant did receive the intervention. Therefore, we can look at the intervention for features that may help explain why mental health diagnosis prior to enrollment and history of trauma were significantly associated with improved housing stability. One model that may have relevance for PLWH that was used by all intervention sites in the multisite evaluation is "Housing First." [26] [27] [28] This strategy, based on a harm-reduction framework, relies on people receiving permanent supportive housing with the benefit of social support, in contrast to continuum-of-care philosophies that mandate "treatment first" with drug and alcohol treatment programs and abstinence from substance use as a requirement for housing. 29 Housing retention rates for Housing First programs range from 77% 30 at 2 years to 88% 31 at 5 years. These successful programs have not thoroughly examined the factors affecting housing pathways.
Nevertheless, Housing First adheres to a patient-centered approach that addresses all aspects of the socioecological model: individual, interpersonal, community, and structural-in particular, affordable housing. Prevalence of mental illness is high among PLWH and people experiencing homelessness. 32 Introduction of Housing First supportive services can also benefit people with a history of psychiatric disorders. 26 Permanent supportive housing, the ultimate goal in housing stability, has been shown to improve mental health. 33 Our study's participants were able to obtain housing because of the focus on the patient-centered approach. This strategy mirrors the Housing First model given the support of case managers or navigators at each demonstration site, which improved their potential for receiving the best care possible.
Another strategy used by many of the navigators at our intervention sites was the practice of trauma-informed care. A trauma-informed care philosophy can improve the comfort level and stability of people experiencing homelessness. In our HRSA intervention, navigators, counselors, case managers, and intervention staff were trained to use a trauma-informed approach with clients. This model provides staff with sensitivity and understanding of the impact of trauma and victimization on the lives of people who have experienced trauma. The use of trauma-informed care may help explain why history of trauma improved the odds of achieving housing stability over time in our study. People experiencing homelessness have high rates of childhood trauma and interpersonal violence or a history of sexual, physical, or emotional abuse. 34, 35 Navigators may have ensured that clients were made to feel safe in their health care environment, during counseling, and with the intervention. Thus, in addition to obtaining housing for their patients, as prescribed by the Housing First model, navigators also afforded an extra layer of stability to housing for clients who experienced trauma by providing emotional and practical support. Housing stability is even more crucial for people who have experienced trauma, but our study shows that clients need proper support to maintain housing. Housing stability should not be measured solely as a structural issue because it is affected by interrelated and complex layers that influence housing pathways. Numerous studies have found that housing stability improves antiretroviral therapy adherence, quality of life, engagement in care, and HIV outcomes, yet few have examined the housing pathways experienced by PLWH. Although not surprising, these findings emphasize the need to develop and enhance programs for individuals coping with personal challenges. Interventions with intensive care coordination and patient navigation that connect people to medical and behavioral health care may lead to improved housing stability. In this analysis, we did not incorporate the intensity of the patient-centered medical home intervention to assess its impact on housing instability. Better definitions of housing stability are needed to elucidate factors influencing housing pathways. Frederick et al.
14 defined a housing stability index using 8 dimensions: housing type, recent housing history, current housing tenure, financial status, standing in the legal system, education and employment status, harmful substance use, and subjective assessments of housing satisfaction and stability. This index is useful for defining the entire housing continuum from unstable to stably housed. Moreover, it incorporates a range of individual and structural domains into its definition. The validity of the index for PLWH requires further examination.
Limitations
This study is not without limitations. Our definition of housing stability was determined by federal standards used by HRSA and HUD. This unidimensional measure based on housing type results in constrained and inaccurate classifications of housing stability. For example, correctional facility confinement (i.e., jail or prison) is considered "housed" according to these standards; thus, upon community reentry, inmates are generally not eligible for many housing subsidies because they do not meet the definition of chronic homelessness. A better-defined composite measure of housing stability that encompasses also tenure, quality, safety, and satisfaction is needed to more accurately assess housing pathways for PLWH. At the time the study was developed, no comprehensive measure was in place.
This HRSA initiative involved PLWH with co-occurring substance use and mental illness, individual-level factors that may also be structural given that PLWH or people with psychiatric disorders may have housing options (e.g., supportive services, rental vouchers or certificates, transitional housing) that vary by location. As with other multisite initiatives, we included a diverse sample of participants in 9 urban and rural sites; however, we did not capture or assess the availability of specific services in each location, although all sites received Ryan White funding and provided comprehensive HIV care and treatment. Our participants may not be generalizable to all PLWH who experience homelessness. Moreover, we only examined clients for 12 months, which may not be sufficient time to establish stable Note. AOR = adjusted odds ratio; CI = confidence interval. The sample size was n = 379 (159 with consistent housing improvement, 220 without). Results are from generalized estimating equations mixed multivariable model analysis.
a For variables with more than 2 categorical response options, we calculated the global P values. Global P values suggest evidence of significance for race/ethnicity (P = .04), and nonsignificance for IDU (P = .07) and employment (P = .19). Individual effects indicate significant effect for current IDU.
housing. Quite possibly, a different pattern of housing stability occurs after 18 months or longer. Finally, our analysis sample had characteristics that were different from those excluded from the analysis. Those included in the analysis were slightly older, were Hispanic or Black, had a lower risk of illicit drug use, had fewer unmet service needs, and had fewer barriers to care compared with those who were lost to follow-up. We recognize this as a limitation to generalizability; however, our analysis would not be possible without the availability of housing status at all 3 time points of interest.
Public Health Implications
This analysis emphasizes the importance of multidimensional factors influencing housing pathways for PLWH who experience homelessness. As we aim to prevent homelessness and housing instability among PLWH, we need to establish community-level interventions such as patient navigation to improve housing stability. Use of housing stability indices that incorporate complex domains assessing individual, interpersonal, community, and structural levels can improve efforts to minimize and prevent housing instability.
Conclusions
Housing pathways for PLWH experiencing homelessness are complex and multidimensional, especially for people with co-occurring substance use and mental health disorders. Navigators can provide support and structure to the lives of PLWH who have experienced trauma and mental illness, thus improving the likelihood of continuous housing stability. Establishing a housing index that incorporates multiple interrelated factors can better determine the dimensions that would benefit from an intervention to assist PLWH remain stably housed. We thank the research assistants, case managers, and various navigators who were responsible for providing endless hours of care and support to our clients. Special thanks to Manisha Maskay, Jo Ann Whitlock Davich, and Carole Hohl for thoughtful review of the manuscript. We are also indebted to our clients who agreed to work with us to improve the lives of people living with HIV who are experiencing housing instability.
Note. The information, content, and conclusions of this article are those of the authors and should not be construed as the official position or policy of HRSA, HHS, or the US Government, nor should any endorsements by them be inferred.
HUMAN PARTICIPANT PROTECTION
Human participants signed written informed consent. The research was approved by the institutional review board at Boston University Medical Campus and participating institutions.
